Risk management is an important thing in organic farming to obtain optimal yields. The objective of the study are: (1) To know the factors affecting the production of organic rice in Special Region of Yogyakarta, (2) Estimate the level of production risk and the factors that affect the risks production of organic rice in Special Region of Yogyakarta, and (3) Determine the risk management of organic rice production. Data were collected from 30 respondents with proportional random sampling method. The factors affecting production and production risk of organic rice were analyzed using multiple linear regression with ordinary least square model, while the level of risk was analyzed by using coefficient of variation. The results showed by adding variables of land area and organic fertilizers can increase the production of organic rice in Special Region of Yogyakarta. Liquid fertilizer has significant effect to reduce risk of organic rice production. While the variables of land area and organic fertilizers have the potential to increase production risks. Based on the results of risk analysis it is known that the risk of organic rice production is relatively low because the value of coefficient of variation is low as well.
Introduction
Organic farming becomes one of the solutions to the problems arising from the policy of green revolution in 1960s, when chemicals were widely used to increase the production of farming. The use of excessive chemicals have an impact on environmental damage and reduced soil fertility (Mayrowani, 2012) . Organic farming has been known for a long time, since humans start to know how to cultivate all the farming activities are done traditionally using organic materials (Roidah, 2013) . Currently, organic farming is becoming a trend again due to the increase of public awareness of healthy lifestyle.
According to Yuliani & Sudir (2017) organic farming has advantage, such as maintaining the balance of the soil because less of anorganic fertilizers and chemical pesticides. In addition to the advantage, organic farming also has several weaknesses. According to Roidah (2013) the weaknesses of organic agriculture includes the need for a fairly complex land management, at the beginning of application, it is found many problems, it takes a long time to get optimal results.
Special Region of Yogyakarta is one of the provinces that has developed organic farming for food commodities. Sleman, Bantul, and Kulon Progo have been applied organic farming. In line with non-organic farming, organic farming requires a combination of production inputs that can support production to the optimum point. Research by Novianto & Setyowati (2009) states that the inputs which affect the organic rice production are land area, seeds, work days, organic fertilizers and water. All of these inputs need to be combined appropriately in order to obtain optimal production.
During organic rice cultivation process, farmers are often confronted with risks and can cause harm to farmers. Basically, Agriculture is an industry with high pressure, the management of agricultural enterprises will be filled with risks and uncertainty. According to Firdaus (2010) the risk that will be experienced by farmers is divided into physical risk and market risk. Physical risks are often caused by natural conditions and also the faults of a person. In organic farming, the physical risk of production is a risk that needs to be considered. there is a difference between the process of organic farming and conventional farming, because organic farming depends on the balance of the ecosystem. If there is a change in the ecosystem, it will have an impact on organic farming rather than conventional farming Almost every production process was especially for agricultural production, each input used had to be managed properly in order to achive optimal production and reduce the possibility of risks (Basyarahil et al., 2016) . Production risks that cause the most losses for farmers is the presence of pests and diseases that can not be predicted (Sriyadi, 2010) . Pest and disease attacks can occur because of the weather changes, weeds, and less optimum maintenance. The level of production risk will affect production, farmer's income, and farmers in decision making. Suharyanto et al., 2015 on the analysis of production and production risk which examines the risk issues in farming practices states that despite the farmers having a long experience in farming, they are not always able to achieve the expected efficiency and productivity. It is because of various risks such as the frequency of floods, drought and pest attacks. The risk of rice production in rainy season is higher than dry season. It is because of high rate of disease attack and low solar radiation intensity during rainy season.
Looking at the phenomenon, it is are interested to examine more about the risk management of organic rice production to know how to manage risk so that losses experienced by farmers can be minimized.
The objective of the study are: (1) To know the factors affecting the production of organic rice in Special Region of Yogyakarta, (2) Estimate the level of production risk and the factors that affect the risks production of organic rice in Special Region of Yogyakarta, and (3) Determine the proper risk management of organic rice production.
2.
Research Methods
Location and Data
Research location was purposively determined such as in Special Region of Yogyakarta by considering that Special Region of Yogyakarta was the province that had developed organic farming for rice commodities. Samples were taken from three districts in Special Region of Yogyakarta, which are Sleman, Bantul and Kulon Progo District. The data collected consisted of primary data and secondary data. The number of respondents taken from each district were 10 respondents using proportional sampling method. According to Etikan & Bala (2017) proportional sampling was a technique with small restriction of minimum of sample number of unit from each category.
Analysis Method
This research used Just and Pope approach based on the Cobb-Douglas production function model by multiple linear regression analysis. Before being analyzed using multiple linear regression, it had to be ensured in advance that the data qualify best linear unbiased estimates (BLUE) by performing classical assumption test that consisting of normality, multicolinearity, and heteroskedasticity test. (Darmansyah et al., 2017) described the analysis of production risk obtained by estimating the production function and variance function used Cobb-Douglas production function transformed into natural logarithm (ln).
In this study, organic rice production is determined by land area, seeds, organic fertilizers, liquid fertilizer, natural pesticide, work days, farmer's age, farmer's education, and farming experience. The production function and function of organic rice variance based on the Cobb-douglas production model transformed into the following natural logarithm. Production Function:
LnY = β β ln X1  β2 ln X2  β3 ln X3 β4 ln X4 β5 ln X5 β6 ln X6 + β7 ln X7+ β8 ln X8+ β9 ln X9+ ε
Variance Functions :
Lnσ 2 Y = θ θ ln X1  θ2 ln X2  θ3 ln X3 θ4 ln X4 θ5 ln X5 θ6 ln X6 + θ7 ln X7+ θ8 ln X8+ θ9 ln X9+ ε where: Y = organic rice production (kg) σ 
If there was a negative signified coeficcient variance, then the input was a production factor that reduces the risk.
Model Test
Hypothesis testing was done through model evaluation by looking at coefficient of determination (R 2 ), test of model significance (F test), and variable significance test (t-test). R 2 was used to determine the level of fitness model estimation and to find out how much the diversity of production and productivity variance could be explained by the independent variables selected. The greater of R 2 represented that the estimation model obtained was more accurate to predict the dependent variable (Gujarati, 2007) .
F test could be used to determine the simultaneous influence of independent variables on the dependent variable. Decision making was by looking at the value of significance or compare the value of F arithmetic with F table.
Value of F table used in 5% significance with degrees of freedom df1 = k -1 and df2 = n -k, where k was the number of independent variables and n was the number of respondents. If F arithmetic was greater than F table then it could be concluded that the independent variables in the model affected the dependent variable (Gujarati, 2007) .
T-test was used to determine which independent variables that significantly affected the dependent variables (Gujarati, 2007) . The variable affecting the dependent variable was seen from the probability of the independent variable compared to the error rate (α). If the probability of the independent variable was less than the error rate (α) then the independent variable had an effect on the dependent variable.
Coefficient of Variation Analysis
Measurement of the level of risk could be done by looking at the value of the coefficient of variation. The smaller the coefficient of variation the smaller the risk faced (Husain et al., 2016) . The formula in calculating the coefficient of variation according to (Kurniati, 2012 ) is as follows:
Where CV was the coefficient of variation of production risk, Sd was the standard deviation (kg), and E was the average production (kg). Before measuring the coefficient of variation, it should seek the average production of rice farmers and their standard deviations.
V 2 was the diversity of production, Σ was the symbol of the addition operation, Ei was the production received by the farmer (kg), E was the average production of the farmer (kg), and n was the number of respondents. While the standard deviation value (Sd) could be obtained from the following formula:
Results and Discussion
In every business a combination of inputs production that is expected to produce optimal output. In addition to the combination of input there are also other factors that can affect an effort to produce optimal output. This also applies to agricultural business. In organic rice farming, there are several factors that can affect the production such as land area, seeds, organic fertilizers, liquid fertilizer, natural pesticide, work days, farmer's age, farmer's education, and farming experience. The result of analysis of organic rice production function can be seen in Table 1 .
Production Determinant
Based on regression analysis results, the adjusted R 2 are 0.948, it means that 94.8% variation of organic rice production can be explained by independent variable. While based on the value of significance F that independent variables on the regression model simultaneous have a significant effect on organic rice production at 99% confidence level. The effect of each independent variable on the dependent variable can be seen from the t-test or partial test.
a.
Land Area Land area has a significant effect on the production of organic rice in Special Region of Yogyakarta. The value of land area coefficient of 0.750 that means each additional land area of 1% will increases the production of organic rice by 0.774%. This is supported by research Rama et al. (2016) , addition of land areas on wet paddy fields can increase rice production.
b.
seeds The number of seeds used did not have a significant effect on the production of organic rice in Special Region of Yogyakarta. That was contrast to the findings of Novianto & Setyowati (2009) which stated that the number of seeds used had a significant positive effect on production.
c.
Organic fertilizers Organic fertilizer used by farmers in cultivating organic rice had a significant effect on organic rice production in Special Region of Yogyakarta. The value of organic fertilizer coefficient of 0.289 that means each addition of organic fertilizer by 1% would increase the production of organic rice by 0.289%. The application of organic fertilizers could improve soil fertility so the productivity of the soil increased and would impact on increasing production of organic rice.
d.
Liquid fertilizer Liquid fertilizer applied did not have a significant effect on the production of organic rice in Special Region of Yogyakarta. This condition showed there was no significant difference with the application of liquid fertilizer. This was because the land was quite nutritious with the application of organic fertilizer. e.
Natural pesticide In this study the applied natural pesticide had no significant effect on the production of organic rice in Special Region of Yogyakarta. This was because organic cultivated rice tended to be more resistant to pests and diseases. This was supported by research Yuliani & Sudir (2017) that organic farming was able to suppress the proportion of insect pests and maintain the proportions of natural enemies.
f.
Work days Work days devoted to caring for cultivation plants from seeding to harvest had no significant effect on the organic rice production in Special Region of Yogyakarta. This condition indicated there was nothing difference between farmers who spend more time taking care of their cultivated rice with farmers who did not spent much time looking after their cultivated rice.
g.
Farmer's age Farmer's age did not have a significant effect on the organic rice production in Special Region of Yogyakarta. This condition showed that there was nothing difference between young farmers and old farmers in producing organic rice. This was supported by research from Rama et al. (2016) which explained that farmer's age had no effect on rice production in wetlands.
h.
Farmer's education In this study farmer's education did not have a significant effect on the organic rice production in Special Region of Yogyakarta. This was supported by research Rama et al. (2016) which explained that the level of farmer's education has no effect on rice production in wetlands or dryland.
i.
Farming experience Farming experience did not have a significant effect on organic rice production in Special Region of Yogyakarta. This condition indicated there was no significant difference between farmers who had longer organic farming experience with farmers with minimal experience.
Production Risk
Every input used had to be managed properly in order to achieve optimal production and reduce the possibility of adverse effects of of risks. Result of analysis of production function of organic rice can be seen in Table 2 . The results showed that the estimation of the model of production variance function gave the coefficient of determination (R 2 ) value of 0.182 which showed that 18.2% diversity of production variance could be explained by the variation of independent variables in the model and the remaining 82.8% other factors from outside the model such as pest and disease attacks, natural conditions, sasonal changes, and other factors.
Based on Table 2 ., The coefficient of determination (R 2 ) value are 0.182 which showed that 18.2% diversity of production variance could be explained by the variation of independent variables in the model and the remaining 82.8% other factors from outside the model such as seasonal changes, farmer management, and other factors.
Variable of Seed (0.024), liquid fertilizer (0.003), natural pesticide (7.900), work days (0.001), farmer's age (0.019), farmer's education (0.025), and farming experience (0.008), became a factor causing decreased production risk. It is means that addition of seeds, liquid fertilizer, natural pestice, work days, farmer's age, farmer's education and farming experience by 1% can reduce the production risk according to the value of the parameter coefficients.
While factors such as land area (0.014) and organic fertilizer (0.019) became the factors causing the increased production risk. However, based on the t test conducted on all independent factors, it showed that only land area had a significant effect on production risk (p-value> 5%).
Coefficient of variation analysis
The size of farming risk is required to be measured so the severity of risk can be discovered. The level of farming risk can be seen from variance, standard deviation, and coefficient of variation. Variance can be measured by summing the difference of the square of the return and the expectation of return multiplied by the probability of each occurrence. While the standard deviation can be measured from the square root of the variance value, and the coefficient of variation can be measured from the standard deviation ratio with the expected return of an asset. The level of the risk of organic rice production can be seen in Table 3 . 
c. Expected return (E)
The expected return was calculated from the amount of productivity obtained by organic rice farmers for one year. The value represented the net production expected by farmers in every production process in the future. The average value of the observed production was 7849.021 kg which indicated that the value was the result expected by the farmer in the next period.
d.
Varians (V 2 ) The greater the value of the variance produced, the greater the irregularities occured, so the risks facing the farmers were greater. Similarly on the contrary, the smaller the value of variance the smaller the risk faced by farmers. In this study the value of variance was 32779.840.
Risk Management
Based on the result of factor analysis that affected the risk of production of organic rice (Table 2 .) it was known that the factors of production partially had no real effect to the risk of organic rice production. However, there were some production inputs that increased and decreased the risks so that proper management was required.
a.
Risk reduction factors Based on the results of analysis of seven variables in the model, it had the potential to reduce the risk of seeds, liquid fertilizer, natural pesticide, working days, farmer's age, farmer's education, and farming experience. The addition of the number of seeds used would help reduce the potential risks of course seeds variables could reduce the level of risk if the seeds used came from varieties that were resistant to pest and disease attacks. In the cultivation of organic rice, certified seeds was not yet available so that farmers could use local seeds from the previous season's harvest which of course was also cultivated organically. In addition, the selection of seed varieties could also be adapted to weather and climate so that the water needed could be met optimally.
Liquid fertilizer is also a variable that can reduce the potential risks. The addition of the application of liquid fertilizer will help meet the nutritional needs of the plant other than solid organic fertilizers. If a solid organic fertilizers needs to decompose first on the ground, liquid fertilizer is able to absorb the plant quickly. However the addition of liquid fertilizer should be managed. The addition of liquid fertilizer should not be excessive because it makes the plant too moist and cause rottenness.
Variables of natural pesticide were also one of the variables that was able decrease the potential risk. The application of natural pesticide should be done not only when pests occur, but every season is planted even if there is no pest attack, thus it is to prevent the pest attacks that exceed the threshold. In addition to these three factors, another influential factor to lower the risk is labor. In order for rice to produce optimal production, a proper handling and care are needed. There should be more time allocated to treat rice for example to weed routinely so that rice does not fight nutrients with weeds.
Variables of farmer's age, farmer's education and farming experience are also a risk reducing variable, so it needs to do counseling and training related to organic rice cultivation so that knowledge of farmers about organic rice cultivation increased.
b.
Risk increasing factors In addition to the factors causing the decline in the potential risks, there are factors that cause increased production risks are variable land area and organic fertilizers. The more land that is managed for cultivation will certainly increase the difficulty for farmers. Therefore, sometimes farmers need labor from outside the family. Increased risk due to additional land can be overcome by the addition of manpower so that the land can still be managed properly.
Another variable that causes increased risk is organic fertilizers. Application of organic fertilizers can indeed help improve soil fertility. However, excessive use of fertilizer will cause the soil to become acidic and difficult to cultivate. In addition, the use of excessive fertilizer will make more weeds to grow so that must be cleaned regularly. In order to overcome the need for fertilization should be done as necessary and should not be excessive.
Conclusion
The factors affecting the production of organic rice are the land area and organic fertilizers, while the factors that influence in decreasing the risk of organic rice production is liquid fertilizer. The risk of organic rice Available online at HABITAT website: http://www.habitat.ub.ac.id ISSN: 0853-5167 (p); 2338-2007 (e) production is low because the coefficient value of the variation is small, the value of the smaller variation coefficient indicates the variability of the average value on the distribution is low. This illustrates the risks faced in obtaining such low production.
It is necessary to increase the land area and organic fertilizers to increase production, and the addition of application of liquid fertilizer due to the addition of liquid fertilizer that has a significant affect on the decreased production risk. Liquid fertilizer will add nutrients to the plant apart from the application of organic fertilizers. Farmers should continue to use organic farming because the risk of producing organic rice is very low.
